It is proposed, that "the colorless objects" which manifest themselves in largerapidity-gap events are color-singlet gluon-clusters due to self-organized criticality, and that optical-geometrical concepts and methods are useful in examing the spacetime properties of such objects. A simple analytical expression for the t-dependence of the inelastic single diffractive cross section dσ/dt (t is the four-momentum transfer squared) is derived. Comparison with the existing data and predictions for future experiments are presented. The similarities and differences between such gluonclusters and ordinary glue-balls are pointed out.
Diffraction in Optics can be used as an instrument to determine the unknown wavelengths of incident waves from the known geometrical structures of scatterers and vice versa. This has been pointed out and demonstrated by von Laue and his collaborators in their celebrated paper 1 eighty-five years ago. Based on this idea, a series of experiments 2 have been performed in the 1950's and 1960's to measure the sizes of various nuclei by using hadron-beams (as hadronic waves) where particle-accelerators have been used as "super microscopes" 3 .
Theoretically, the idea of using optical and/or geometrical analogies to describe high-energy hadron-nucleus and hadron-hadron collisions at small scattering angles has been discussed by many authors 4 many years ago. It is shown 4 in particular that this approach is very useful in describing hadron-hadron elastic scattering.
Since the recent observation 5 of large-rapidity-gap (LRG) events in deep-inelastic electron-proton scattering in the small x B -region (x B < 10 −2 , say) -a kinematical region where soft gluons dominate 6 , much attention 7 has been attracted by inelastic diffractive scattering processes in lepton-and hadron-induced high-energy collisions 5, [7] [8] [9] [10] [11] . The vast interest in this kind of events is mainly due to the fact that the occurrence of LRG's strongly suggests the existence of certain "colorless object(s)", the "exchange" of which plays a dominating role in such scattering processes. The "colorless object" which carries the quantum-numbers of vacuum has been given 5,7-11 different names (Pomeron, Reggion etc.), and this class of inelastic processes are often called 5,7-11 "diffractive scattering processes". This is because the same kind of "colorless object" also plays a dominating role in elastic hadron-hadron scattering, and the differential cross-section data of the latter exhibit diffraction patterns similar to those observed in Optics.
What are such "colorless objects"? Can their occurrence, their properties, and their effects be understood in terms of QCD? What is the relationship between such "colorless objects" and inelastic diffraction in Optics? Can optical-geometrical concepts and methods be used to describe inelastic diffractive scattering processes at large values of invariant momentum transfer, |t| ≥ 0.2 GeV 2 , say? In order to answer these questions, it seems useful to recall and/or to note the following:
(A) A number of experimental facts 6 and theoretical arguments 12 suggest that the abovementioned "colorless object" are created in systems of interacting soft gluons which dominate the kinematic regions in which LRG events 5,7-11 are observed. That is, it can be envisaged that the "colorless objects" which the beam-particles encounter in LRG events are colorsinglet systems of gluons. In order to answer this question in general, and to see whether the "colorless objects" can be considered as BTW-avalanches in particular, a systematic analysis 15 of the data 7, 8 for diffractive DIS at relatively large invariant momentum transfer Q 2 (≥ 2.5 GeV 2 , say) has been carried out to check the existence of SOC-fingerprints in systems of interacting soft gluons which are expected 5, 6 to play a dominating role in such scattering processes. The analysis is based on the following facts: (i) For a c ⋆ 0 to be a BTW-avalanche, its spatial size S has to be directly proportional to the dissipative energy, and the latter is proportional to
x P (cf. Fig.1 can be expressed as 16
Here, q ≡ k ′ − k determines the change in wave vector due to diffraction; b is the the impact parameter which indicates the position of an infinitesimal surface element on the wave-front "immediately behind the scatterer", and α( b) is the corresponding amplitude in the two- where geometry dictates that q is approximately perpendicular to k and to k ′ . In such cases, q ≈ q ⊥ where q ⊥ stands for its projection on the xy-plane of the chosen coordinate system.
We note, the general case, in which k ′ = k and ω ′ = ω, corresponds to inelastic scattering.
Here, we consider directly the two-dimensional Fourier-transform between q ⊥ and b, and specify the transfer in energy and longitudinal momentum in the amplitudes
where both α inel ( b) and f inel ( q ⊥ ) in general depend on ω ′ . Furthermore, in those cases in which the scatterer is symmetric with respect to the scattering axis, Eq.(2) can be expressed, just as for elastic scattering, by using an integral representation 17 for J 0 , as
q ⊥ and b are the magnitudes of q ⊥ and b respectively. Note that Eqs. (2) and (3) Hence, the struck BTW-avalanche and the incident beam particle can unify (by absorbing each other), and viewed from a Lorentz-frame in which the beam particle has a larger momentum, the avalanche is carried away by the incident particle. Simple geometrical considerations suggest that the chance for an avalanche of size (i.e. volume) S i to be hit (on the plane perpendicular to the incident axis) should be proportional to S Hence, for inelastic diffractive scattering processes in which the beam-particles encounter avalanches of size S i , the amplitude which we denote by α inel (b|S i ) can be obtained from the square-root of D S (S i ) mentioned in (α), and by taking the weighting factors mentioned in (β) and (γ) into account. The result is:
By inserting this in Eq. (3), we obtain:
Here, q ⊥ = | q ⊥ | ≈ |t| is the corresponding momentum-transfer. The integration can be carried out analytically 18 , and the result (after the summation over i) for the corresponding inelastic single diffractive differential cross-section dσ/dt is
Here a 2 ≡ 3 5 r 2 p , and C is an unknown normalization constant. Furthermore, for obvious reasons, the value for a in Eq.(6) should be the same for different incident energies, and for different projectiles (cf. Fig.1 ). The dσ/d|t| data from Refs. [7, 9] for γ ⋆ and γ induced reactions are plotted against |t|.
They are shown by circles and squares respectively. Here, the empty circles and squares are the data from Ref. [7] while the solid ones are those from Refs. [9] . The solid lines stand for our result. 
